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(57) [Abstract] 

An approach with manufacture of a periodic dielectric composite 
including rapid growth of the 2nd dielectric component new at a flexible 
computer design stage. A laser stereolithography is used for forming a 
polymer ingredient for every layer according to photopolymerization of a 
liquid. The predetermined ingredient built by this method shows the 
barrier which is completely without a loss to microwave propagation 
through the ingredient about the band of a request of a frequency, and, 
generally is known as a photograph nick band gap crystal. It is new and 
this ingredient can offer the medium without a loss about a substrate 
without the reflection and loss for ****** and a ** band block filter, a 
** bandeau fault filter, and a flat antenna, an oscillator cavity, and a 
waveguide. Furthermore, the new crystal structure suitable for 




construction of the manufacture approach especially mentioned above and 
the polyhedron which carries out a chain is shown. 
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CLAIMS 



[Claim(s) ] 

Direction which manufactures the dielectric composite which has the 
periodic spatial arrangement of 1.2 ingredients It is law. Said 



ingredient has a fully different electric dielectric constant, and this 
composite The barrier to the electromagnetic radiation about the range 
of a frequency is offered. By the alternative partial polymerization of 
a batch monomer The three-dimensional structure is formed and it is said 
structure. The composite corresponding to a high electric dielectric 
constant ingredient, and low electric dielectric constant of a void It 
has an ingredient. A high dielectric constant ingredient is cast in said 
void. How to have a step. 

2. said three-dimensional structure — laser — using — alternative 
partial photopolymerization of a batch monomer **** — approach given in 
the 1st term of a claim formed. 

3. Said high dielectric constant ingredient has high dielectric constant 
powder in the host polymer which can be hardened. Approach given in ** 
and the 2nd term of a claim. 

4. To approach defined in any 1 term of the 1st term of claim thru/or 
the 3rd term Dielectric composite by which ******** was carried out. 

5. Dielectric component stereo which has periodic spatial arrangement of 
low dielectric constant ingredient and high dielectric constant 
ingredient It has the electric dielectric constant from which it is 
JITTO and said ingredient differs enough, and is said KOMPOJITSU. TO 
offers a barrier to electromagnetic radiation about the range of a 
frequency, and is high dielectric constant material. The structure of a 
charge is a dielectric composite which is the polyhedron which carries 
out a chain. 

6. Each polyhedron is ** of at least one edge and/or at least one top- 
most vertices. Dielectric KO given in the 5th term of a claim which is 
the truncated tetrahedron formed of ** MPOJITTO. 

7. Dielectric composite given in the 6th term of claim from which each 
top-most vertices were removed. 

8. Each truncated field formed of removal of the top-most vertices which 
each edge is removed and correspond is forward. Dielectric composite 
given in the 7th term of a claim which is a hexagon. 

9. OFF which field of original tetrahedron of one truncated tetrahedron 
follows [ said truncated tetrahedron ] With the method of adjoining the 
field of the truncated edge of a head tetrahedron, it is a pair in six 
square shape each truncation top-most vertices. Dielectric composite 
given in the 8th term of a claim connected by becoming. 

10. Contest a dielectric which has the periodic spatial arrangement of a 
low dielectric constant ingredient and a high dielectric constant 
ingredient It has the electric dielectric constant from which it is 
POJITTO and said ingredient differs enough, and is said component stereo. 



JITTO offers the barrier to electromagnetic radiation about the range of 
a frequency, and is low [ said ]. Dielectric KOMPOJITSU which has the 
polymer in which the dielectric constant ingredient was formed of the 
polymerization TO. 

11. Said high dielectric constant ingredient has the mixture of high 
dielectric constant powder and a host polymer. Dielectric composite 
given in the 10th term of a claim. 

12. In the 11th term of a claim in which said high dielectric powder 
contains titanic-acid calcium Dielectric composite of a publication. 

13. Claim 11th said whose host polymer is a vinyl ester polymer 
Dielectric composite given in a term or the 12th term. 

14. said composite — a symmetry cleavage defect (symmetry-breaking 
defects) — having — consequently, electromagnetic radiation — 
receiving — alternative transparency — being generated — this 
composite — ** the 4th term of a claim which forms the part of a ** 
band notch filter even if there is nothing — or — Dielectric composite 
given in any 1 term of the 13th term. 

15. A composite forms some substrates [ at least ] for dipole ANTE. 
Dielectric component stereo given in any 1 term of the 4th term of a 
claim to carry out thru/or the 13th term JITTO. 

16. In order that some waveguides may be formed at least and this 
waveguide may receive electromagnetic radiation It has an input edge and 
an outgoing end and said dielectric composite inputs electromagnetic 
radiation. Example of a claim which has the symmetry cleavage defect 
which can be made to spread from an edge to an outgoing end Dielectric 
materials given in **** 4 term thru/or the 13th term. 

17. Form the radiation receiving component in a cavity oscillator, and 
it is said composite. Symmetry cleavage defect in which electromagnetic 
radiation can be made to spread from an input edge to an outgoing end 
Dielectric composite given in the 4th term of a claim thru/or the 11th 
term which it has. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Dielectric composite This invention relates to the approach of 
manufacturing a dielectric composite, and the dielectric formed of it. 
It means that a vocabulary composite means any media containing two 
ingredients which have a discontinuous interface between two ingredients. 
The band structure of 'crystal ingredient with which electric band 
structure was known well for the engineer of almost all physics and 
electric engineering and which is a concept shows the range of the 
energy which can access the electron which moves in the inside of an 
ingredient under the effect of the impressed electric field. A special 
interest in this ingredient is an "electronic band gap" which prohibits 
the electron processed by the energy which requires the propagation 
under crystal. This gap is produced from the destructive interference of 
an electron wave function by which Bragg reflection was carried out from 
the crystal face formed from the periodic array of the atom with which 
it is [ under crystal ] consistent, or a molecule. The gap is useful, 
thermal and in case [ which are electric conductivity ] the starting 
macroscopic phenomenon [ like ] is explained, it is used in the design 
of a semi-conductor, and, so, is used for the design of an electron 
device. 

Yablonovitch [1] and John [2] advocated that a similar principle should 
have been applied to the field of the electromagnetism (EM) spread to a 
periodic medium. That is, spatial periodic distribution of a dielectric 
constant can cause the "photograph nick band gap" whose EM electric wave 
is the range of the frequency forbidden in any directions of [ in a 
periodic medium ]. 

This ingredient is common knowledge as a "photograph nick crystal. " They 
were that EM spectrum of the vocabulary a "photograph nick" is optical, 
and the mean relation with phenomenon of near infrared ray range, and 
according [ this ] to Yablonovitch etc. rather application range. 
However, the principle of this phenomenon is crossed to all EM spectrums, 
although the specific example advocated here is related with the 
microwave range, on these specifications, it should not restrict to the 
field of this invention or other range, and it should not be interpreted. 
The face-centered-cubic (FCC) crystal lattice was proposed by both 




Yablonovitch and John noting that it was the optimal structure for 
seeing a photograph nick band gap at first. It has the almost spherical 
Brillouin zone of all 14 BURABE grids, and has mostly completeness (that 
is, it extends exceeding all 4pi steradians), and an absolute (namely, 
both EM Poral RIZESHON (polarisations) summary) band gap. All 
explanation of the perfect crystal structure needs the detail of a 
method (the contents of the unit cell) as a dielectric distribution 
function in space. 

Yablonovitch etc. was able to show existence of the perfect and absolute 
photograph nick band gap of a microwave frequency [3]. Ingredient 
stycast without the high dielectric constant of the same kind and the 
loss which have exclusive rights The effectiveness in the FCC crystal 
formed by thrusting into Hi~K (trademark) was shown with the sufficient 
result. This ingredient manufactured by Emerson and Cumming (a part of 
current W.R.Grace) is a composite which has a low dielectric constant 
polymer (polystyrene) and the filler (titanium dioxide) of the powder of 
a high dielectric constant. It is marketed in the range of dielectric 
loading equipped with the dielectric constant of 3 to 30. Yablonovitch 
chose the dielectric constant 12 (the closest to the dielectric constant 
of GaAs, and 13.6 on an optical frequency). Structure was manufactured 
by piercing the gap of three round cylindrical shapes through each point 
in arrangement of the hexagon of the point of the front face of a 
polymer. Each cylinder is 34.26 degrees in include angle, and has three 
gaps with an include angle of 120 degrees perpendicularly on an azimuth 
mutually. 

A surface hole is divided by 11mm and has the radius of 0. 5mm. This 
perforation process builds the structure where the gap of a cylindrical 
shape crosses within an ingredient so that an FCC crystal may be formed 
in the [111] directions with the single shaft of the symmetry. Structure 
is 78% sky. This is license (patented) structure [3a], and is called 
"Yablonovite" [4a]. 

Yablonovitch [3] proposed another structure accompanied by carrying out 
the drill of the three-set hole in a flat surface perpendicular to the 
[ill] directions again. The latter structure has the symmetric property 
of perfect 6 folding (fold) diamond, and manufacturing using the 
perforation approach proved that activation was impossible. It is 
predicted that it has a larger band gap than 3-cylinder structure [4b]. 
It is shown by Yablonovitch [3] that a 3-cylinder ingredient controls 
propagation in level of 9dB per crystal layer, [ill] in a direction, the 
15GHz crystal of six layers exceeds a frequency gap by the conversion 
spectrum exceeded more than 20% width of face of center frequency — 



50dB of weakening is shown. Furthermore, when important one is carried 
out because the loss in a crystal structure destroys an internal 
dielectric bridge, a thin transmission peak appears in the core of a gap 
[5]. 

Another structure for manufacture of a three-dimension photograph nick 
crystal is explained to refs. 5a, and 5b and 5c. This is usually a 
rectangular sectional view including the arrangement for every layer of 
a dielectric rod which separated spacing. The usefulness of this system 
is being able to manufacture, when structure* s carries out the stack of 
the wafer of a 1-dimensional etching grating. 

Each of such structures is a very special type, and is connected with 
the special approach of manufacture. In fact, as for a principle top, 
the structure of the infinity which can cause a photograph nick band gap 
phenomenon exists, one of the structures of such is able to have a 
physical attribute (namely, the width of face of the gap as dielectric 
contrast to which the component was given — related) better than these. 
Control of the propagation in an ingredient is reflected in all the 
incident radiation in a band gap at all include angles, without being 
accompanied by loss of absorptivity, and gives the block of a crystal 
effectively. This is just an attribute about the matter in the semantics 
of POTENSHISHARU application accompanied by the alternative spectral 
transmittance in a stop band. 

You may be made so that band GYAFFU itself may give a large (to 30% of 
center frequency [4]) blocking filter, and installation of a symmetrical 
cleavage defect can cause the conversion window in a gap. It may be made 
very thinly about the width of face of a gap. A result is a narrow-band 
notch filter. 

A photograph nick crystal acts as an effective mirror, it is a full 
reflective substrate for a dipole antenna, and other potential 
applications are [ most radiations to generate are changed and ] made 
not to be absorbed with this substrate. In early investigation, it has 
already had the effectiveness improved from this antenna [6]. It is a 
medium without the loss for a waveguide and a cavity oscillator of the 
further application. A majority of further applications of such 
structures are shown in 5d of bibliographies. 

This invention uses use of (Stereolithography SL) high-speed prototype. 
SL is one of many the high-speed prototyping techniques which can 
manufacture a wide range three-dimension object. SL equipment (SLA) is a 
three-dimension object by the computer filing built by the computer 
aided design (CAD) workstation system which is visible with the naked 
eye built in several hours. 



This design is carried out using the solid modeling CAD software which 
has exclusive rights. A software package contains the filter which makes 
a CAD file output to .STL file (.STL as standard addition for the file 
type used by high-speed prototyping). . An STL file is corrected using 
the software ("Bridgeworks") which has exclusive rights so that the 
supporting structure needed may be included subsequently to construction 
of a cube. Software which finally has the further exclusive rights 
("Maestro" supplied by 3D system.) Referring to the following calculates 
a suitable parameter from a three-dimension object to make an SLA 
machine drive via attached PC computer. 

According to this invention, it is the approach of manufacturing the 
dielectric composite which has the periodic spatial arrangement of two 
ingredients. Said ingredient has a fully different electric dielectric 
constant, and this composite offers the barrier to the electromagnetic 
radiation about the range of a frequency. By the alternative partial 
polymerization of a batch monomer Forming the three-dimensional 
structure, said structure has a composite corresponding to a high 
electric dielectric constant ingredient, and the low electric dielectric 
constant ingredient of a void. It is the method of having a step of 
casting a high dielectric constant ingredient in said void. 
Preferably, the three-dimensional structure is formed of alternative 
local photopolymerization of the batch monomer which uses laser, and a 
dielectric, still more desirable more high ingredient has the high 
dielectric powder in the host polymer which can be hardened. 
According to the 2nd mode of this invention, a new crystal has the 
structure of Tapsterite which is explained here. 

Next, with reference to the following drawings, only an instantiation- 
thing indicates this invention. 

Drawing 1 shows the performance data about the transparency property of 
the 1st sample by this invention. 

Drawing 2 shows the performance data about the transparency and 
reflection property of the 2nd sample by this invention. 
Drawing 3 shows the truncated tetrahedron with which the new crystal 
structure was made by this invention. 

Drawing 4 shows the 1st unit cell corresponding to the crystal structure 
made by this invention. 

Drawing 5 shows the 2nd unit cell corresponding to the crystal structure 
made by this invention. 

The main manufacturers of an SLA machine are 3D Systems (es) in U.S. 
California Valencia. SLA-250/40 machine used with the specific operation 
gestalt of this invention consists of an ultraviolet-rays screen which 



includes the 254mmx254mmx254mm bat of SL-5170 liquid resin. Resin 
manufactured by Ciba-Geigy (C) 

ibatool^slw t± N mftmzm$tizztiz&-Dzmib$tiZo > 



A stem includes the 25mW HeCd laser emitted by 235nm. Internal optical 
system detects a laser beam on the surface of resin, and beam width is 
about 0. 2mm. According to the digital instruction transmitted from 
connected PC computer, optical system continues on the surface of resin, 
and scans a beam. 

Local curing is performed on the surface of resin. A surface perfect 
scan carries out the polymerization of the layer of resin with a 
thickness of 0. 125mm alternatively on the elevator platform positioned 
directly under the front face. It is in the lower part in a resin bat, 
and, subsequently is bottom of front face of liquid resin 0. 
After each class which goes up to the location of 125mm scans an 
elevator platform, the next laser scan is ready. Therefore, the three- 
dimensional structure is built for every (layer-by-layer) layer to 
desired height. It leaves as it is in order to be raised from a bat by 
the end of construction of the structure (structure) and to dry 
superfluous liquid resin from the structure by it. 

Subsequently, in order to remove the superfluous remaining liquid resin,, 
isopropyl alcohol (IPA) (namely, propane-2-oar) or tripropyllene glycol 
monomethyl ether (TPM) is used, the structure is washed, finally, it 
hardens with postcure equipment (PCA) and all the non-hardened monomers 
that bathe themselves and remain the washed object are stiffened by 
ultraviolet rays. 

The manufacture process adopted as this program includes the following . 
phases. First, high dielectric constant structure is designed on a CAD 
platform, and is changed into negative structure. That is, a high 
dielectric constant field is empty, and it is also the same as when 
reverse. Subsequently the file produced as a result is changed into the 
format which can be read by the rapid prototype machine, the 
stereolithography equipment, i.e., SLA, in this case. SLA grows up 
negative preforming. The object produced as a result is low dielectric 
constant (epoxy resin) mold, and can carry out the vacuum cast of the 
high dielectric constant ingredient. 

In fact, the inserted ingredient includes the high dielectric constant 
powder loaded with liquid resin. An SLA epoxy dielectric constant is low 
enough about the composite material for having a sufficiently high 
dielectric constant because of formation of an enough and absolute 
optical band gap (it is the relative dielectric constant of 3 to Ciba- 



Geigy SL 5170 in the microwave frequency 2 thru/or 30GHz). 
This approach includes initial manufacture of periodic ingredients other 
than SL polymer using the standard SL approach mentioned above. In fact, 
this includes the design (specification) of the beginning of the 
geometry of the related structural unit cell in CAD software. In this 
example, SL polymer is specified with the low dielectric constant 
component of a crystal. 

The next software actuation defines the duplicate of an unit cell, in 

order to make periodic structure. The further actuation can correct 

structure, in order to define a related device. 

The structure or a device grows using a standard SL technique. 

The clearance between the empty of structure is filled with the high 

dielectric constant ingredient which offers a required constant. In fact, 

this is low loss powder equipped with the host polymer which can be 

hardened, and includes preparation of padding which consisted of mixing 

of a high dielectric constant. Padding is introduced into SL resin mold, 

is poured in under a vacua, and is solidified after that. 

The 1st sample is prepared using the Aries three-dimension modeling CAD 

software developed by MacNeal Schwendler Corporation by the cube unit 

cell whose side is 9. 86mm in Sun Workstation. For the 2nd sample, the 

side is 17.08mm and 12 with the system same again as having been used by 

the design of the 1st sample. 

It is prepared by designing a cube form unit cell (08mm and 6.97mm). The 
structure used about both samples is a crossing tetrahedron type which 
is indicated by others. Some adopted padding is designed by a low 
dielectric constant ingredient thru/or 30% quantity dielectric constant 
ingredient 70%. The dielectric constants measured by the degree of a 
component are 3 and 12. 5. 

Two unit cells filed in the STL format It is transmitted to a 
SiliconGraphics Indy workstation and sets to the 1st sample. The layer 
of a 23x4 unit-cube unit cell is set to the 2nd sample. It is reproduced 
so that the layer of a 20x2 cube form unit cell may be given using 
possession Maestro software. (It was supplied by 3D System Inc. ) 
Subsequently The grid of a support is added to structure using the 
possession (provided by Solid Concepts of U.S. California Valencia) 
software Bridgeworks. It is used for Maestro software calculating a 
parameter required for an SLA machine again in order to build structure. 
This is an automatic "slice (slicing)" routine calculated from the 
parameter of each slice of SL polymer with which the last object is 
built. PC software outputs four (named a "vector", the "range", the 
"layer", and the "parameter") "construction" files. 



Subsequently, the file output from a workstation is inputted into PC 
computer connected to the SLA machine, and includes System Controls of 
tware (supplied by 3D System Inc.) 3D Build, a machine is ordered in 
order to build a lower layer by related support, but it is ordered in 
order to build the same following layer positioned perpendicularly on 
the layer which exists without a support respectively. About the 1st 
sample, a dimension is abbreviation 227mmx227mmx40mm, height is 23 cube 
unit cell, a dimension is abbreviation 242mmx237mmx34mm about the 2nd 
sample, and the height of the structure of the made last is 34 cube form 
unit cell. 

(It corresponds to a cube unit cell) Bearing of the 1st sample is 
arranged so that a big field may express the [100] directions of a 
crystal. (It corresponds to a cube form unit cell) 

Bearing of the 2nd sample is arranged so that a big field may express 
the [111] directions of a crystal. 

Subsequently, a sample is washed by TPM and hardened by PCA mentioned 
above. 

Padding of a high dielectric constant chosen in order to pour into a 
preform sample is titanic-acid calcium. A polymer host is the low 
viscosity vinyl ester system manufactured by Scott Bader of Derakane 
8084 which uses ButanoxLPT as a catalyst. 

Titanic-acid calcium powder is mixed by liquid resin padding to the 
level of 37 volume %. Gel time is shown and tested by 5% of the weight 
of a catalyst, and 5% of the weight of the promoter when added to the 
resin system to which the end-crater period which can be used, and which 
gets for 30 minutes was given. 

The mixture which was subsequently analyzed with the dielectric probe by 
obtaining the solid-state hardening sample of mixture first, and being 
able to harden, and recorded the value of the relative dielectric 
constant of 12.5 on the frequency of 10GHz within the limits of the 
accuracy of equipment at the imaginary part of zero (with accuracy of 
**0. li), namely, was hardened shows trifling loss on the measured 
frequency. 

A vacuum cap equipped with 5 point sampling is made for impregnation of 
a sample. This cap is manufactured [ epoxy resin ] in a single mold top 
using the glass fiber infiltrated beforehand. After that, British 
Standard pipe connection is added through the hole which was able to be 
made in the cap, and is connected to a vacuum pump through a vacuum trap. 
What was made so that greatly [ whether resin tanks are fewer than the 
sample in which it is poured in and deals ] is used. 
A vacuum pump is switch-on and can work until it is lengthened in a 



resin trap from the block with which the resin which does not have air 
bubbles was poured in. Subsequently the tap of a connection pipe is 
closed and a vacuum pump is made switch-off. Subsequently to the 
crowning of a block, surplus resin is removed using a soaping machine to 
near level. If resin hardens to a jelly-like consistency (about 30 
minutes), a block will be removed, surplus resin will be rubbed and a 
vacuum cap will once be removed. Resin can be hardened completely and a 
block is removed after that. 

Either of the 1st sample is positioned by 60cm and the propagation 
property of the 1st sample manufactured by the above-mentioned approach 
is measured across the range of a frequency using a Flann Microwave 
DP240 broadband transmitter and a receiver horn so that radiation may 
pass the 1st sample perpendicularly to the big field [100] crystal 
orientation. 

A propagation signal is generated by Hewlett-Packard Vector Network 
Analyser 8720B which offers 2 thru/or the sweep frequency of 20GHz. 
A propagation signal is analyzed by the same Network Analyser and 
expresses measured value as a 200kHz interval. The smooth part of a 
propagation response is shown in drawing 1 . It has a core in about 
14GHz, the drop of about lOdB propagation is shown about the value of 
12GHz, and the value is predicted by numerical calculation. The width of 
face of a gap is about 3GHz, and is about 20% of center frequency. The 
transparency and reflection property of the 2nd sample which were 
manufactured by the above-mentioned approach are measured across the 
range of a frequency using a microwave transmitter, and a receiver horn 
processes a true Gaussian distribution beam profile. (The inside 
periphery side of a horn is a wave. ) A transmitter horn is located in 
0. 5m from a machine paraboloid mirror, and reflects incident radiation 
at 90 degrees to the [ill] sides of the 2nd sample positioned by 0. 5m 
from the mirror. The radiation penetrated through the 2nd sample is 
reflected in the 2nd same receiver horn by the same mirror at 90 degrees. 
It connects with Wiltron360 circuit analyzer and each horn interfaces by 
the personal computer controller shortly. In order to generate a signal 
from 8. 2GHz to 18GHz, a 6737B synthesizer is used for the system 
concerned. 

The signal penetrated and reflected is analyzed by the same circuit 
analyzer, and is expressed as a 200kHz interval. In transparency and a 
reflectance spectrum, one pair covers the range of 8. 2GHz thru/or 
12. 4GHz, and the 2nd is obtained exceeding the frequency interval which 
covers the range of 12. 4GHz thru/or 18GHz and which is given using a 
pair of two different horns. 



The spectrum of a result is shown in drawing 2 , Parameters sll and s22 
show the reflection coefficient of the 2nd sample about the radiation 
incidence over two [ill] sides which counter, and sl2 and s21 show the 
transmission coefficient corresponding to each field. A transmission 
coefficient shows the drop of about 12dB transparency about the value in 
15GHz, and a drop has a core by about 12GHz which is the value predicted 
by numerical analysis, the width of face of a gap — about 4GHz — it is 
— a main frequency — about — 1/3 — it is . The reflection factor s22 
of the 2nd sample rises by about 20dB in the band gap to the value in 
14. 5GHz. The difference of the reflection observed between the 
measurement expressed by sl2 and s21 shows the small asymmetry in the 
2nd sample between two fields which will be produced if it carries out 
by accident from the slight incompleteness (bubble) in the high 
dielectric filter which occupies the desirable location in the cavity 
currently filled. 

In addition to 3- and 6-cylinder Yablonovite structure which were 
mentioned above, the further structure which consisted of tetrahedrons 
which cooperated was invented. The artificer named "Tapsterite" 
structure. 

It has the diamond symmetry with the perfect 6-cylinder Yablonovite, and 
shows a band gap larger than the 3-cylinder Yablonovite about the same 
dielectric constant in this way. 

Since it is the structure which mainly consisted of not the curved front 
face but a flat surface, and a straight edge, itself cannot be added to 
the easy manufacture which uses the approach of standard machining. 
However, since Aries software stores a front face not as a curve but as 
a fundamental field about any approaches of carrying out the first 
design with CAD equipment, concerning the ideal SL approach The file 
size whose STL file which describes 254 unit cells of the 3-cylinder 
Yablonovite is 24.8 M bytes is occupied. The unit cell of the number 
with the same 6-cylinder Yablonovite occupies 35 M bytes (cylindrical 
hole of each round shape which consists of an even facet of 40 in this 
example), and 9. 1 M bytes of Tapsterite is occupied in the eel of the 
same number. To the 2nd, SL construction is as early as the laser scan 
of resin having been defined by the straight line. 
Tapsterite has the description that the negative structure is the 
gestalt (it has the joint packing fraction, of course) of Tapsterite 
again. 

The following is the geometric publication of the high dielectric 
constant part of Tapsterite structure. This structure consists of a 
truncated tetrahedron. Each truncated tetrahedron is formed of 



truncation of a regular tetrahedron (based on the unique configuration 
of the description). Removing a small regular tetrahedron from each top- 
most vertices or the angle of a tetrahedron which is three fields 
constituted by three fields of an original tetrahedron, these four 
tetrahedrons are the same sizes. 

The body produced as a result is further truncated by removing six edges 
(line by which the field of an original tetrahedron crosses) so that it 
may cut from the core of an original tetrahedron along a perpendicular 
rectangle flat surface to the line drawn to the central point of each 
edge. As for the location of this field, the top-most vertices where the 
original tetrahedron was truncated show a forward hexagon flat surface 
now. Drawing 3 shows this tetrahedron truncated completely, and one 
example in a cutting edge is a rectangle ABCD. 

Once a truncated procedure determines the degree of truncation of each 
top-most vertices, it is unique. The packing fraction about the 
presentation component of a final crystal is determined by this degree 
of truncation. 

:TTs by which the crystal structure is defined by connection of a 
truncated tetrahedron (TTs) in the following approaches is the method of 
adjoining the field of an edge where TT which the field of the original 
tetrahedron of one TT follows was truncated, and is connected as a pair 
in respect of each forward hexagon truncation. 

The line which combines the core of a rectangular field that a crystal 
(and used also for generating 1st sample mentioned above) cube unit cell 
is constituted by the cube which includes eight TTs(es) exactly 
(truncated when required) in the following specific bearings, and ^each 
TT counters is parallel to the field of the cube surrounding a cube cel. 
Even in what kind of direction, the contents of the cube eel are engaged 
in linearity advancing side by side of arbitration, and are constituted. 
Drawing 4 shows the example of this cube unit cell, and includes five 
perfect TTs(es) and 12 l/4TTs(es), and the core of l/4TTs is located in 
a part for the core of 12 of an unit cell edge here. 
The cube form (cuboid) unit cell used for generating the 2nd sample 
which was mentioned above is based on the structure of another bearing, 
and is shown in drawing 5 . A eel makes a cube form equipped with top- 
most vertices (it is visible) T, U, V, W, X, Y, and Z. It is formed by 
excepting the ingredient the outside of the indicated cube form, and 
inside the shown envelopment cube equipped with top-most vertices (it 
being visible) M, N, 0, P, Q, R, and S. (Before excepting) The contents 
of the cube of this latter are defined as contents of eight cube unit 
cells which were indicated in the paragraph before truncating in order 
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to form a bigger cube. When system of coordinates are referred to, the 
zero of a coordinate is the core of this big cube. A point (x y, z) It 
is indicated by the coordinate x which has a zero by (0, 0, 0), and y 
and z. Subsequently the top-most vertices M, N, 0, P, Q, R, and S of a 
big cube -1, (1, 1), (1, 1, 1), (1, 1, -1), (1, -1, -1), and (-1, -1, - 
1) — and (1 -1, -1) (1 1 -1) — ****** — it can indicate. [ the value 
(1 -1 -1) of specification respectively ] Subsequently an internal cube 
form top-most vertices (it is visible) T, U, V, W, X, Y, and Z It has a 
specific value (1 - 1/2, - 0), -1, -1 / 0, 0, 1/1, 1/1, 1/0, 1, 1/0, and 
(0, -1/2, -1). [ (2, 0) ] [ (2, 1) ] [ (2, 0, 1) ] [ (2, 1, 0) ] [ (2, 
0) ] 

In any directions, the contents of the cube form are engaged in 
linearity advancing side by side, and are constituted, and the contents 
of this cube form serve as an unit cell repeated in order to make a 
perfect crystal lattice equipped with desired bearing. 
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[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 




[Drawing 3] 



[Drawing 5] 
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